microRNA-335 inhibits proliferation, cell-cycle progression, colony formation, and invasion via targeting PAX6 in breast cancer cells.
microRNAs (miRNAs) have been demonstrated to play crucial roles in tumorigenesis. However, the molecular mechanism underlying the roles of miRNAs in breast cancer remains largely unknown. In this study, we showed that miR-335 is downregulated in a number of breast cancer tissues and cell lines. Luciferase reporter assays identified the paired box 6 gene (PAX6) as a novel target of miR-335. Further investigation revealed that miR-335 negatively regulates the expression of PAX6 in human breast cancer MCF-7 cells. Our results further suggested that overexpression of miR-335 inhibits MCF-7 cell proliferation by inducing cell-cycle arrest at the G1 phase via targeting PAX6. Western blot analysis showed that overexpression of miR-335 promotes p27 protein expression but inhibits cyclin D1 expression in MCF-7 cells; however, overexpression of PAX6 decreased the p27 protein level but increased the cyclin D1 protein level in MCF-7 cells. Furthermore, miR-335 overexpression reduced colony formation and cellular invasion in MCF-7 cells, an effect that was reversed by PAX6 overexpression. In conclusion, this study provides novel insights into the in vitro regulatory patterns of miRNA-335 and PAX6 in breast cancer, and indicates that miRNA-335 may constitute a promising candidate for the treatment of breast cancer.